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Foreword
The ACS Symposium Series was first published in 1974 to provide a mechanism for publishing symposia quickly in book form. The purpose of the series is to publish timely, comprehensive books developed from ACS sponsored symposia based on current scientific research. Occasionally, books are developed from symposia sponsored by other organizations when the topic is of keen interest to the chemistry audience.
Before agreeing to publish a book, the proposed table of contents is reviewed for appropriate and comprehensive coverage and for interest to the audience. Some papers may be excluded to better focus the book; others may be added to provide comprehensiveness. When appropriate, overview or introductory chapters are added. Drafts of chapters are peer-reviewed prior to final acceptance or rejection, and manuscripts are prepared in camera-ready format.
As a rule, only original research papers and original review papers are included in the volumes. Verbatim reproductions of previously published papers are not accepted.
Preface
Research on remediation of subsurface contamination is helping to solve important environmental problems associated with hazardous and radioactive contaminants in soil and groundwater. In the United States, significant research in this area has been sponsored by the U.S. Depart ment of Energy (DOE) Environmental Management Science Pro gram (EMSP). Since 1989, the DOE has been responsible for managing the environmental cleanup of sites and facilities involved in the nation's program for development and production of nuclear weapons. In sup port of this mission, the EMSP since 1996 has funded hundreds of scientif ic research projects intended to address and support the longer-term needs of the cleanup program.
Following a successful symposium in 1999 that focused on the first accomplishments of the EMSP, which was sponsored by the American Chemical Society (ACS) Division of Nuclear Chemistry and Tech nology, a second ACS symposium was organized to highlight EMSP achievements specifically in the area of subsurface contamination remediation. This symposium was held March 26-27, 2003 , at the 225 th ACS National Meeting in New Orleans, Louisiana, with primary sponsorship by the division of Environmental Chemistry. Based on the leading-edge research presented by the 20 invited speakers, this sym posium proceedings volume was proposed and approved by the ACS.
The chapters in this book provide a cross-section of some of the most significant projects in the subsurface science component of the EMSP. They are organized into three sections that focus on the core problems of remediation: characterization, modeling of fate and trans port, and monitoring.
We appreciate the opportunity to participate in this book project, made possible by the EMSP. Funding from the EMSP supported the research From the outset, the projects supported by the EMSP have been in a wide range of scientific disciplines and have carried out research relating to many of the components of the cleanup program The majority of the projects, however, involve research relating to high-level radioactive waste or to subsurface contamination. Remediation of subsurface contamination at DOE sites poses numerous challenges, because of the size of the problem and because of some unique contaminants and environments. The EMSP is responsible for basic research to help overcome these challenges. The projects described in this volume are addressing modeling, immobilization and extraction of contaminants, characterization, and monitoring. Thus, they represent a good cross section of the EMSP program in subsurface science. The progress reported in each chapter gives confidence that scientific research will contribute to the solution of many of the major problems facing the DOE cleanup program.
Overview
Research and development of nuclear weapons in the United States began around sixty-five years ago and was followed in the early 1940s by development of large-scale facilities for production of these weapons. The wastes generated in the research and production activities generally were disposed of according to the best practices of the time, although the pressures of wartime (during World War II as well as the Cold War that followed) did not always allow adequate time for determination of optimal disposal procedures. These wastes contained a great variety of components, including, for example, radionuclides of the actinide elements and the fission products, heavy metals such as mercury, and organic compounds used in the processing of materials used in the weapons. Much of the highly radioactive wastes was stored in underground tanks, which have in many cases developed leaks as they have remained in use well beyond their design lifetimes. Leakage from these tanks has released not only radionuclides but also hazardous chemicals into the subsurface environment underneath the tanks. Other, less highly radioactive wastes were placed in containers such as metal barrels that were buried in landfills at the weapons production sites. These, too, have in some cases leaked, releasing contaminants into the subsurface.
Significant amounts of contaminants also were released by discharge of untreated wastewater directly into the soil.
The U.S. Department of Energy (DOE) inherited from the Atomic Energy Commission (through the Energy Research and Development Administration) the responsibility for the nation's nuclear weapons and for the complex of sites and facilities that developed and produced the weapons. In 1989 DOE established the Office of Environmental Management (EM) to manage all aspects of the environmental cleanup, including existing contamination and prevention of further contamination. In 1996, Congress mandated establishment of the Environmental Management Science Program (EMSP) to support scientific research to address the longer-term needs of the EM cleanup program.
The EMSP is a program of basic research focused on a specific mission area. It was started as a collaboration between EM and the DOE Office of Energy Research (now the Office of Science, SC), in which SC's expertise in managing basic research programs in many relevant areas of science was allied with EM's knowledge of the cleanup problems. The budget for the EMSP was in the EM Office of Science and Technology from 1996 until 2003, when it was transferred to the Office of Biological and Environmental Research in SC.
